 
Abstract: The NDVI-NSSI triangular feature space is derived by combining tThe non-photosynthetic vegetation (NPV)-soil separation index (NSSI) and  is based on two near infrared spectral bands. It can be combined withthe the normalized difference vegetation index (NDVI). to form a triangular feature space known as NDVI-NSSI. When integrated Together with the linear spectral decomposition method, NDVI-NSSI enables the simultaneous estimation of the fractional cover of non-photosynthetic vegetationNPV, photosynthetic vegetation (PV), and bare soil (BS) (fNPV, fPV, and fBS, respectively) in vegetation ecosystems. However, the estimation process is restricted by will suffer from the shade problem resulting from caused by dense vegetation andor topographical featuresy. Thus, based Based on hyperspectral data collected with an unmanned aerial vehicle (UAV) and field observations, this study analyzed and compared the hyperspectral and field measurement data, the impact of shade on the morphological changes of NDVI-NSSI and EVI-NSSI, and subsequently estimated as well as the simultaneous estimation of fNPV, fPV, aAnd fBS. were compared and analyzed. And Tthe results demonstrate that the ability of  NDVI-NSSI NDVI-NSSI normalized difference feature space to effectively mitigates the impact of shade, while the EVI-NSSI triangular space is observed to be significantly influenced by shade. The sShade causes induces a rightward parallel shift to BS and a leftward parallel shift to PV for the triangular shapes of NDVI-NSSI and EVI-NSSI, to shift "rightward parallel to BS" and "leftward parallel to PV," respectively. Although the shifts may interfere with the determination of the NPV, PV, and BS endmembers, they do not it is found that it does not affect the spectral separation of NPV. Overall, in both NDVI-NSSI and EVI-NSSI methods, Tthe estimation error offor fNPV under the shaded condition is approximately 5% higher than that of the estimation under the illuminated condition for both NDVI-NSSI and EVI-NSSI.  Furthermore, tThe presence of shaded vegetation has a larger greater impact on the estimation errors of fPV and fBS in EVI-NSSI compared to NDVI-NSSI, where fBS and fPV are more drastically changed by shaded vegetation, while fNPV is relatively less affected by shaded vegetation.	Comment by Maria t: Define all acronyms the first time that they are used. If they appear in the abstract and main text then define them on both accounts.	Comment by Maria t: Is this statistically significant? If so, at which p-value? If not, use another word, such as "greatly".	Comment by Maria t: Specify what these triangular shapes denote.	Comment by Maria t: The previous sentence says that the error was greater under shaded conditions for fNPV.	Comment by Maria t: End the abstract with the main conclusion of the study.
Keywords: shade; non-photosynthetic vegetation; photosynthetic vegetation; coverage; triangular space method	Comment by Maria t: These keywords are similar.
Conclusion
Non-photosynthetic vegetation is an important indicator for promoting regional carbon cycling and maintaining regional ecological stability. In this study, based on the normalized difference indices NDVI and NSSI, and combined with the enhanced vegetation index EVI, the NDVI-NSSI normalized difference space and EVI-NSSI feature spaces were used employed to evaluate as an entry point to focus on the shade effects on NPV separation and on the simultaneously estimateion of fNPV, fPV, and fBS by triangular space methods. The Based on the results, the research indicates the following key conclusions were determined: conclusions:	Comment by Maria t: Check with the target journal, "indexes" may be preferred. 
(1) The normalized difference space NDVI-NSSI can can effectively well weaken the influence of shade. In addition, this feature space is able to successfully separate , and the separation of NPV from BS and PV under both of illuminated and as well as shaded conditions. can be well achieved in this feature space.
(2) In the NDVI-NSSI feature space, a triangle with an Triangles with oobtuse- and acute-angled NPV endmember apexes is are formed in the, NDVI-NSSI and a triangle with an acute-angled NPV endmember apex in the EVI-NSSI feature spaces, respectively. The shade causes the NDVI-NSSI and EVI-NSSI triangle vertices as a whole to "move/shift parallel to the PV" and the EVI-NSSI triangle vertices as a whole to "move/shift parallel to the BS", respectively,. Moreover, The the shaded vegetation is shifted close to the vicinity of bare soil endmembers in the EVI-NSSI feature space.	Comment by Maria t: Check with the target journal, "apices" may be preferred. 
(3) In both NDVI-NSSI and EVI-NSSI, the presence of shade leads to an increases in the estimation error of fNPV by approximately 5% compared to the illumination conditions. Although there is Aa relatively small increase is observed in the estimation error for fNPV using EVI-NSSI as the proportion of shaded vegetation increases in EVI-NSSI. However,, it should be noted that the overall impact of shaded vegetation on fNPV is much smaller compared to its effect on fBS and fPV.  
(4) The influence mechanism of the shade on NDVI-NSSI can be extended to other normalized difference triangular spaces, for example of PVI-NPVI.	Comment by Maria t: Ensure that this has been defined the first time that it appears in the main text.
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